The co-production of resilience in European urban neighbourhoods is explored based on the experiences from a case study. Within the current 'resilience imperative', co-production processes involving multiple stakeholders can be a key factor for increasing cities' resilience. Co-produced resilience processes are more successful when embedded in collaborative forms of governance such as those associated with urban commons and when fulfilling needed roles with a community. Through the application of the R-Urban approach in a neighbourhood of Colombes (near Paris), the co-production of a commons-based resilience strategy is described. This involved a group of designers as initiators and a number of citizen as stakeholders of a network of civic hubs. The specific strategies involving a participatory setting, collective governance aspects and circular economies are analysed in the light of co-production theories and practices. Internal and external challenges are identified within the implementation process. The nature of conflicts and negotiations in this co-production approach are discussed, and the role of the architects/designers as agents within the process is investigated. Reflections from this example are provided on the limits and promises of this approach and the lessons learned from R-Urban for collaborative civic resilience.
Introduction
Given the unknown and unpredictable effects of climate change (IPCC, 2014) and the multiple challenges of resource depletion, loss of welfare and economic crises, many current ways of living are not resilient. Hazards and crises precipitated by the impacts of climate change will become increasingly frequent and severe. Cities will need to find ways to adjust and thrive in these rapidly changing circumstances as a 'resilience imperative' (Lewis & Conaty, 2012) .
Resilience theory was first introduced in the 1960s -70s as an area of 'new ecology' (Holling, 1982) . It was then further developed across disciplines, and subsequently entered the mainstream academic discourse via 'social -ecological resilience' with a focus on 'socio-ecological systems' (Folke, 2006) . In the last few decades, definitions of resilience have proliferated in many different fields, i.e., physics, ecology, business studies, psychology, geography, social science aspects of urban and regional planning (e.g., Godschalk, 2003; Gunderson, 2000; Holling, 1973; Shaikh & Kauppi, 2010; Timmerman, 1981; Werner, 1995) . This has led to a deeper understanding of the conditions required by complex socio-ecological systems to thrive with uncertainty and unpredictable change. Sustainability is traditionally associated with development and growth based on a dynamic equilibrium (Botkin, 1990; Scoones, 1999; Zimmerer, 1994) . The resilience discourse has challenged (and updated) the discourse on sustainability due to its emphasis on uncertainty and disruption. Resilience discourse has introduced a more dynamic perspective on change processes, addressed through subsequent notions such as 'adaptative capacity', 'transformation', 'transition' (Brown, Kraftl, & Pickerill, 2012; Folke et al., 2010; Walker, Holling, Carpenter, & Kinzig, 2004) , and 'resourcefulness' (MacKinnon & Derickson, 2013) . Resourcefulness is a relatively new concept that addresses the necessity to identify, make available and redistribute resources of space, knowledge and power across local actors and communities to improve resilience. The notion of resourcefulness situates resilience in a more positive light, relating it to the agency of empowerment of the community
Resilience and empowerment
The resilience discourse on adaptation and mitigation has also been adopted by major international development, research and policy institutions, such as the Resilient People, Resilient Planet document by the United Nations (2012), the Intergovernmental Panel on Climate Change (IPCC) and the World Bank (Welsh, 2014) . More recently, the policy discourse on resilience has helped to shift the focus from the idea of mitigation to include more emphasis on adaption to climate change (Nelson, 2014) . European Union directives tend to consider resilience mainly from technological and environmental perspectives (i.e., Critical Information Infrastructure Protection (CIIP), European Public Health Alliance (EPHA)), with little emphasis on social, cultural and political dimensions (Hornborg, 2009) or the 'bottom-up' practical perspective (Vale, 2014) . This policy framework has prompted research in the area of engineering solutions that tackle 'emergency' aspects rather than 'empowerment' aspects of resilience processes (MacKinnon & Derickson, 2013) .
However, the empowerment aspect addressed in the resilience discourse has been adopted by national and local policy to some extent, particularly in the context of the recession following the global economic crisis of 2008. 'Community resilience' in these policies focuses on community self-reliance and empowerment by reducing the state contribution and encouraging volunteering and community activity (Office, 2011) . Although some governments are starting to recognize the vital impact of community empowerment on austerity economy, and promote supporting policies (e.g., the Big Society flagship programme of the UK government; Cameron, 2011; Government, 2010) , little research has been done on the challenges communities have in achieving long-term resilience. Research is particularly needed to understand and analyse the evolving and aligning strategically community resilience projects in relation to other initiatives, support frameworks and top-down policies in order to produce convergent policies and actions with large-scale impact.
Resilience supporting the political status quo
Despite a widespread use across a range of fields and sectors, the concept of resilience is significantly under-theorized in terms of power, conflict, contradiction and culture (Hornborg, 2009; Wilkinson, 2012) . Resilience is thus put forward as a politically neutral term, which maintains a simplified rhetoric of 'sustainability' and offers technocratic (adaptive management) solutions, arguably framed within, and using pervasive, capitalist logic and vocabulary (Welsh, 2014) .
Resilience theory is also seen as offering a scientific vocabulary for market-based approaches to climate change by framing adaptive change in terms of 'leveraging' social and natural capital (Nelson, 2014) . Furthermore, by encouraging the idea of active citizenship, whereby people and communities take responsibility for their own social and economic wellbeing rather than relying on the state, resilience has been also associated with normalized neoliberal ideology (Joseph, 2013) . This is illustrated by the 'Big Society' project, with its focus on localism and community as a way of legitimizing the dismantling of the welfare state and the provision of public services (Cretney & Bond, 2014) .
In a similar manner, 'top-down' resilience strategies, as defined externally by experts and state agencies, place the onus on individuals, communities and neighbourhoods to become more adaptable to various external threats. However, this approach is paradoxical because instead of empowering communities, it reproduces wider social and spatial inequalities (MacKinnon & Derickson, 2013) . Indeed, some argue that resilience represents the preferred means of maintaining business as usual (Diprose, 2015) , promoting 'responsibility without power' (Peck & Tickell, 2002, p. 386) , and producing active citizens and institutions whose purpose is to maintain the status quo rather than challenge it (Welsh, 2014) .
Commoning resilience
In parallel to this neoliberal framing of resilience, groups that challenge such dominant societal structures have also been mobilizing resilience strategies within a different ideological approach (e.g., Transition Towns movement 1 ). Aspects of adaptive capacity and transformation have been used to strengthen local communities and promote anticapitalist activist projects rather than maintaining dominant economic and political systems (Cretney & Bond, 2014; Hopkins, 2010; Goldstein, 2012) . Movements such as Transition Towns, or Incredible Edible, which act in this manner, have been extensively studied (Barnes, 2014; Connors & McDonald, 2011; Feola & Nunes, 2014; Mason & Whitehead, 2012) , but little research has been done on the link between these grassroots resilience initiatives and the 'new commons' movement, which is concerned with communal management of land and resources as a project of resistance to privatization and globalization (Brown et al., 2012) .
The term 'commoning' has been coined by historian Peter Linebaugh (2009) . His work describes how people live in close connection to the commons over time. The term, which turns a noun into a verb, refers to the social process that creates and reproduces the commons (An Arkitectur, 2010) . It is also grounded in Ostrom's earlier work on the community governance of common pool resources (Ostrom, 1990) and the further development of a commonsfocused interdisciplinary political theory (De Angelis, 2007; Bollier, 2014; Capra & Mattei, 2015; Negri & Hardt, 2009; Stavrides, 2016) , which marked the 'return of commons' (Gutwirth & Stengers, 2016) in the academic and political discourse.
This notion of 'return of commons' questions the current democratic foundations and the dual regime of public/private ownership, reclaiming commonly produced values as a new revolutionary project. Grassroots resilience movements are producing new social and economic values and have an important role in 're-commoning' the assets necessary for a community to sustain collective activities in the neighbourhood and beyond (Brown et al., 2012) . These movements contribute to the new political -economic agenda of 'commons', within a broader process of connecting and expanding the fissures in the logic of capitalism by proposing new alternatives (Holloway, 2010) . The study of commoning related to resilience movements combines contemporary discussions on resilience with those on co-produced democracy (Negri & Hardt, 2009; Harvey, 2014; Hirst, 1993; Bawens, 2015) . This can offer radical possibilities for resilience theory to go beyond its neoliberal framing (Welsh, 2014) and forge new understandings of the world as an unstable and crisis-prone social -ecological economy (Nelson, 2014) .
At present, little research has been done on the nature of processes of collaboration and co-production entailed by the practices of different governance models, the multiple actors involved and the diverse methods used in the movements and activities mentioned above (Goldstein, 2012) . Performative accounts of such commonsbased resilience can usefully explore the gap between theory and practice (Wagenaar & Wilkinson, 2013; Radywyl & Biggs, 2013) . This paper focuses on one such example by trying to understand the processes and challenges within the implementation of a participative strategy of civic resilience through a network of urban commons. The case study is situated in the suburban town of Colombes, north-west of Paris.
The paper is structured as follows. First, the problematics of co-produced resilience are contextualized within current resilience theory. This helps to explain the importance of empowerment and commoning within neighbourhood resilience. Then the concept of co-production is introduced in the light of commonsbased resilience theories and practices. The next section analyses the nature of co-production within the R-Urban strategy. This strategy consists in establishing a network of civic hubs that host and support resilient practices, tools and spaces for local actors. The strategy is based on three main principles: Networking, Participation and Local ecosystems. This is followed by a section analysing the methodology of co-producing resilience in the implementation of RUrban in Colombes, which is taken as case study. The results of this implementation are then discussed with a focus on the social, economic and ecological benefits and the quality of the governance process within R-Urban in Colombes. The penultimate section identifies specific internal and external challenges of the project around issues of governance, sustainability of processes and structures, legal and institutional support, and access to space. The paper concludes with a critical reflection on the results of this approach and the lessons that can be learnt from this example of collaborative civic resilience, formulating a set of recommendations for practitioners and policy-makers, as well as for further research in the area.
Co-production
The term 'co-production' was originally defined in the late 1970s by political economist Elinor Ostrom as 'the process through which inputs used to produce a good or service are contributed by individuals who are not "in" the same organization' (Ostrom, 1996 (Ostrom, , p. 1073 ). Ostrom related co-production with resilience and commons, stressing the importance of collective governance in holding these aspects together (Ostrom, 1990 ).
More recently, the term 'co-production' has been deployed in public services policy, particularly after the global economic crisis of 2008, in order to describe a more effective and cost-efficient transformation through the involvement of users in the design and delivery of these services (Boyle & Harris, 2009 ). However, this particular concept of co-production can be used to cover the withdrawal of public services, and marginalize the goal of shifting power relations between stakeholders involved with services and their production (Petcou & Petrescu, 2015) .
Within academia, critics such as Freire (1970) have highlighted the need for counter-hegemonic approaches to knowledge construction in oppressed communities in order to challenge the dominance of more powerful interests and perspectives. Ethical and political legitimacy of decisions is also weakened if the voice of affected people is absent in the making of those decisions (Young, 1990) . In this context, deeper engagement with those being 'researched' is encouraged as part of achieving a 'more open and democratic process of knowledge production' (Brock & McGee, 2002, p. 8) . This is particularly important when producing knowledge for sustainability and resilience (Pohl et al., 2010; Polk, 2015) because resilience requires multi-agency responses and partnerships between diverse groups (Trogal & Petrescu, 2015) .
Engaging with multiple stakeholders, such as researchers, practitioners and communities experimenting with ways of implementing resilience on the ground, is arguably key for a successful process (Beilin & Wilkinson, 2015; Boyd & Juhola, 2014; Cretney, 2014; Robards, Schoon, Meek, & Engle, 2011) . More broadly, the term 'stakeholder' has been used to describe various actors, human as well as non-human, participating in, and affected by, an environmental issue (Vigar & Healey, 2002) . This level of multi-stakeholder engagement in co-producing resilience has to be rooted in a political ecology standpoint, and requires ideas, tools, space, time and agency if it is to succeed (Maguire & Cartwright, 2008; Cahn, 2000; Robbins, 2004) . A coproduction approach to resilience needs indeed to enhance the 'capability to act' (Sen, 1999) of as many as possible.
Co-production of resilience: the R-Urban strategy
The R-Urban model has been developed by atelier d'architecture autogérée (aaa), an interdisciplinary research and design practice based in Paris.
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Researchers and architects worked together with other public and civic actors to design and build infrastructure for the co-production of resilience (Borne, 2012) . This infrastructure is in the form of a network of civic hubs that host and support resilient practices, tools and spaces for actors and activators (R-Urban, 2014).
The R-Urban model follows previous models of resilient neighbourhood development, such as Howard's (2013 Howard's ( [1889 ) Garden City (1889) and Geddes's (1915) Regional City and the Transition Town (Hopkins, 2008) . However, R-Urban is not a direct application of theory, Instead, it works through an iterative and exploratory practice and a theoretical strategy that constantly inform and re-inform each other.
R-Urban follows the eco-urbanism turn in urban planning (Rohe, 2009 ) by engaging with the issues of 'resilient cities' (Vale, 2014) at the key scale of the neighbourhood. The choice of this scale can actively enable the proactive engagement of local residents in resilient processes. The current discourse on sustainable neighbourhood development in the Northern hemisphere tends to concentrate on green technologies, strategies for smart and efficient use of resources, carbon footprinting and low-carbon development. It primarily pays attention to climate resilience by verifying performance using assessment tools with the aim of enhancing competition among developers and fostering innovation (Sharifi, 2016) . However, little research has been done on the different stakeholders involved in the processes that projects such as R-Urban adopt at the neighbourhood level, the influence of market forces, the issues in achieving social equity, and the building of diverse and inclusive communities active in resilient transformations (Holden, Li, & Molina, 2015) .
The R-Urban strategy adopts a pluralist approach that provides platforms for various stakeholders to participate in the planning and decision-making process (Sharifi, 2016) . It does this through the creation of a network of citizen projects and grassroots organizations around collective civic hubs hosting economic and cultural activities and productive practices that engaged with local resources and contributed to increasing resilience. This includes activities and places for urban agriculture, recycling and reuse, community energy production, water and energy consumption reduction and community economies. The hubs are key elements for providing the infrastructure to enable change and offer space, training and capacity building for resilient practices to emerge and strategically connect to each other. These civic hubs also act as 'urban transition labs' (Nevens, 2012) and enhance the 'capability (of the community) to act' -an essential condition for achieving resilience (Sen, 1999) . The network functions through locally closed systems starting at the neighbourhood level with the potential to scale up at the city level.
Unlike other top-down regeneration strategies facilitated by external managerial structures, in R-Urban the researchers, architects, designers and planners act as initiators, facilitators, mediators and consultants within a 'pluralist' approach that provides a platform for wider participation. This can result in a more effective and sustainable implementation, which allows nonspecialists and ordinary citizens to rapidly participate in a co-production process. The strategy is conceived as a process to physically transform an urban context. This contributes to the social and political emancipation of those living and acting in this context; enabling them over time to become more ecologically, economically and politically affluent. Citizens are encouraged to change the city by changing their way of living and working in it (Harvey, 2008) . R-Urban attempts to avoid market speculation by proposing alternative funding, based on a combination of institutional support for implementation, public and civic investment as well as self-funding for running costs, and by putting in place cooperative management structures.
The hubs and their local ecological systems constitute a form of the urban infrastructure that can contribute to a wider ecological transition in neighbourhoods, understood as a relational process rooted in new collaborative social and economic practices. The RUrban hubs act as prototypes for new ways of building and managing the neighbourhood and demonstrate the positive impacts of ecological transition. Together with a reactivated local community, a number of ecological/environmental parameters were also directly improved through the way in which the hubs were conceived and functioned, as shown in the next section (Figure 1 ).
The measurement of such positive impacts is important for prototyping models of resilient neighbourhoods (Mapes & Wolch, 2011) . Usually these impacts are used to define the market value of a neighbourhood (Sharifi, 2016) . In the case of R-Urban, the positive impacts are directed to the local citizens themselves in terms of diversity, modularity, social capital, innovation, overlap, tight feedback loops, ecosystem services (Lewis & Conaty, 2012) , redundancy, connectivity, continuous learning and experimentation, high levels of participation, and polycentric governance (Biggs et al., 2012) . These processes are captured in the three main principles of the R-Urban strategy.
Networking
The R-Urban strategy established the conditions for resilience networks and initiatives to emerge in a Figure 1 R-Urban-predicted e¡ects in di¡erent urban sectors Note: Improvements in CO 2 reduction, energy consumption, water consumption and waste were obtained through the introduction of saving schemes and positive activities (composting, reuse and recycling, solar energy production and car sharing). The comparison is with average consumption/person in France (2008) , based on data estimated for100 citizens using diverse R-Urban hubs totalling 2000 m neighbourhood through a variety of active individuals and local organizations becoming stakeholders in the R-Urban collective hubs, with civic support. These networks valorize the resourcefulness of neighbourhoods (MacKinnon & Derickson, 2013) , and help produce a more even power distribution within the regeneration process as drivers for community resilience (Hopkins, 2008) . Collective physical assets -the hubs -make the network visible and anchor the feedback loops in this territory.
Temporary available spaces are negotiated and made available for mid-or long-term use for R-Urban activities, including vacant sites for urban agriculture, recycling activities and housing. There are further plans for existing buildings to host cultural and productive activities, social housing estates to be transformed into co-housing estates involving the inhabitants in the collective management and maintenance of the estate. These temporarily used plots need to be controlled and governed by citizens to prevent them becoming drivers for market intervention (Blokland & Savage, 2008) . In R-Urban each civic hub is flexibly connected to a small local network and at the same time is part of the wider R-Urban network, enabling an open system of diverse hubs and productive practices to emerge (Figure 2 ). Participation R-Urban valorizes the valuable social capital existing in neighbourhoods. It achieves this by enabling all citizens who choose to become involved to participate fully in the implementation of the strategy. This includes participating in events and training programmes, to developing their own activities, and supporting and running the hubs. Citizens are thus not only participants but also agents of innovation and change, generating alternative social and economic organizations, collaborative projects and shared spaces, producing new forms of commons. The new types of jobs, skills and specialisms emerging from this process allow a third sector of collaborative green services in the area of environmental management (Wong, Wong, & Boonitt, 2015) and diverse community economies (Gibson-Graham, Cameron, & Healy, 2013) to emerge (Figure 3 ).
Local ecosystems
The R-Urban hubs generate local 'ecosystems' of services and products that connect existing and emerging civic projects and practices. Residents are encouraged to buy local products and also to create local products. These activities provide the basis of an urban metabolic system within the neighbourhood (Castá n-Broto & Allen, 2011; Ferrao & Fernandez, 2013; Douthwaite, 1996; Rapoport, 2011) . The emerging local circular economy (Andrews, 2015; McKinsey & Co., 2012) is managed by local actors to provide social, ecological and economic improvements for the neighbourhood.
Unlike Industrial Ecology (Tibbs, 1992) or Cradle to Cradle (Braungart & McDonough, 2002 ) marketized technocentric approaches, R-Urban hubs are run by citizens to maintain an ecology of local practices. The urban metabolic system thus becomes a tool for community resilience and is a form of commoning in itself. The R-Urban spatial design processes facilitate the activity of citizens through the democratic governance of a commons associated with concrete hands-on action as a catalyst for urban transformation, innovation and creativity. The eventual aim is to develop 
R-Urban methods
The suburban town of Colombes, near Paris, was selected as the first area for developing the R-Urban strategy. It has a mix of private and council estates housing 84,000 residents. It has several social issues (e.g., youth crime, typical of large-scale dormitory suburbs combined with a consumerist, car-dependent lifestyle typical of more affluent suburbs). Despite a high unemployment rate (17% of the working-age population), Colombes has a high number of local organizations (about 450) and a very active civic life ( Figure 5 ).
The implementation of the R-Urban strategy in Colombes took seven years. As an 'exemplary' case by 'the force of its example' (Flyvbjerg, 2006) , the process was useful for generating and testing RUrban as a potential commons-based resilience strategy for other suburban towns in Europe.
The research methods were developed through practice by aaa working with a wider interdisciplinary research team acting as a think tank. The original initiative was started by aaa in 2008 and subsequently developed into an action research project through a series of funded activities. These included international exchanges between R-Urban stakeholders and actors in similar projects in Europe and beyond to help develop the co-production methods.
The co-production process including the conception, building and governance of a network formed around three civic hubs. This strategy involved different actors (academic, public and civic) in a two-fold coproduction process:
. co-production of a resilient context, through collaborative mapping, design and building
. co-production of practices of resilience through circular economy, ecological systems and civic governance
Co-producing a resilient context
In 2009 aaa contacted representatives of Colombes Municipal Council, including the mayor and applied for funding to implement the R-Urban strategy, with the municipality agreeing to act as partner. A coordination team was formed that included aaa as the lead research team, municipal departments and council representatives. From 2011 to 2015, the project involved the design and building of three hubs -Agrocité, Recyclab and Ecohab -and aimed to create a civic network around them. Each hub aimed to provide complementary facilities: housing, urban agriculture and local culture, recycling and eco-construction to enable citizen-run services and local economic and ecological systems ( Figure 6 ).
A R-Urban executive team was formed with emerging stakeholders and representatives of the municipality. The European Union funding programme informed the co-production process through formal assessment sessions and feedback on the implementation of the project. Residents were recruited via self-interest in the project at the outset through a series of debates and workshops organized by aaa in Colombes. The executive team was dissolved after the local elections as a result of the change in local politics and the withdrawal of the municipality from the project partnership. The hubs have nevertheless continued to be effectively self-governed by stakeholders, users associations and aaa.
Appropriate locations within available plots in the city were located using a participative mapping process that shortlisted three locations for the first three hubs. This involved collective discussions on land availability and accessibility to decide the location and programming of the hubs (Figure 7) .
Consequently, the city's planning department identified three sites owned by the city that could be used for the development of the three proposed hubs. Two of the hubs -Agrocité and Recyclab -were subsequently developed and built over two years, 2011 -13. Following the change of municipal representation after local elections in 2014 the development of the third hub -Ecohab -was cancelled due to the local authority withdrawing the available municipal site (Table 1 and Figures 8-9 ).
Co-producing circular economy, ecological systems and civic governance
According to Ostrom, collective governance is key for the resilience of commons as it involves an 'agreement' and a 'shared concern' not to destroy the resources on which all members of the community depend (1990). The R-Urban governance strategy is based on a multipolar network involving local and regional actors, formed around the various nuclei of activities that animate forms of exchange and collaboration. Each hub is thus proposed as a commons organization as part of a mutual coordination platform that brings together various entities. R-Urban is conceived as an actor network as described by Latour (2005) in which both humans and non-humans (hubs, materials, devices, frameworks, regulations) have agency.
The R-Urban hubs were designed to set up local circular economies in the neighbourhood using seed funding to construct physical infrastructure (the hubs) and provide development and training courses.
This aim of the initial investment was to enable the emergence over time of a diversity of small economic practices:
. gift economies (voluntary or solidary)
. material (swaps, loans, barters) and non-material exchanges (knowledge and skills, time)
. collaborative economies . monetary economies The hubs are also conceived as nodes of an ecological metabolic system emerging in the neighbourhood. Within the hubs, organic waste is collected from the neighbourhood and composted for urban agriculture and a local heating system; rainwater is collected and grey water filtered and reused; waste is recycled or reused; and energy is produced locally. The common pool of resources is visible and circular, involving actively all R-Urban members in its reproduction.
The hubs were deliberately created as non-profit associations. Any common benefit would be reinvested and distributed across the project to enlarge the pool of physical and social resources and the commoning process in general.
The functions of the hubs were not pre-established but were meant to emerge slowly according to available skills and implications. Participants were involved in co-producing over time the programme of the hub, which is conceived as an open system. Each of the proposed activities or emerging practices is governed by the group participating in the co-production of these dynamic and resilient systems in order to evolve rhizomaticaly, transforming and adapting according to who joins in the ecosystem.
R-Urban in practice
The positive socio-ecological impact of R-Urban in this case study is the direct result of a commoning circular economy based on community-run ecological systems. The hubs and their components provided an appropriate infrastructure for an effective framework for governance, enabling the various ecological and economic loops formed to work together coherently for the benefit of the local community ( Table 2) .
One of the main ecological and economic systems generated by the Agrocité garden involved locally produced vegetables and animal products (eggs, honey, worm compost). These were distributed locally through the mini market, the canteen and the shop. The Agrocité canteen provided a hybrid economic model, where a group of unemployed inhabitants from the area (men and women) took turns to prepare canteen meals once a week, cooking dishes with vegetables from the garden and donating 20% of the profit to cover part of Agrocité's expenses.
Also, the School of Compost (which ran periodically at Agrocité) implemented an external training Another important system concerned organic waste: peelings from the canteen, waste from the neighbouring markets and local shops (Biocoop shop La Bruyere), beer malt from local breweries (Astrolab), as well as organic domestic waste from the neighbourhood were collected. These were turned into compost for the garden and also used for heating and seedlings, the latter being produced in collaboration with the municipal environment department. These systems are not only material but also include services such as those offered by workshops (knitting, crocheting, cooking, aromatherapy) involving unemployed women living in the neighbouring tower blocks of Colombes, the Community Supporter Agriculture (CSA) scheme involving a farmer from the region, the beekeeping course and the School of Compost training course for compost masters to enable them to be employed by the municipality.
The non-consumerist shop sold products from the garden and the canteen but also from other local producers (honey and bee products, local beer, syrups and jams). The systems were linked to specific spaces (storage areas, processing and distribution spaces) and generated collective and coordinated activity timeframes ( Figure 10 ).
The recycling system in the Recyclab hub operated through the collection of materials (wood, metal textiles) from various local sources including joinery from demolition, scrap from carpenters' workshops and wood packaging. This system generated a variety of social and economic relationships including: working with a sport retail chain that recycled old bicycles sent to Recyclab to be turned into cargo bikes by being partially self-built by the users; a local college (Lycée Valmy) providing textile waste to be used by designers in residence at Recyclab; and furniture recovery via a local group of manufacturers using the co-working space at Recyclab. In addition, local volunteers, including a retired professional engineer, regularly shared their know-how at the Repair Cafes (Figure 11 ).
At Agrocité, concentric actor-networks were formed around different groups and initiatives to manage the various ecological systems: the market garden, chickens, bees, compost, flea markets, disco-soup events, prod-actions and the canteen. This network-based micro-management of ecosystems weaved together the economic, the social and the ecological. Each Co-producing commons-based resilience system acts at the same time as a process and a commons and all activities participate in the overall commoning process: 'We are here to share: to share time, knowledge, products, meals, music,' according to one local inhabitant. 4 Specific goods and services also generated specific networks in a similar way at Recyclab through co-working programmes, repair cafés, up-cycling workshops, manufacturing and training workshops (Figures 12 -13 ).
Local partnerships were formed in parallel with the gradual development of the user and stakeholder networks. These involved numerous organizations and local institutions to develop activities in relation to R-Urban including the Régie de Quartier, the Cultural and Social Centre Fossés-Jean, the Social Centre Europe, Lycee Valmy, the Biocoop La Bruyere and the Aurore organization. The overall network started to construct a resilient environment across the neighbourhood. At the same time, the network constructed greater social trust and proactive civic dynamics, which are very important assets in times of crisis and uncertainty (Platts-Fowler & Robinson, 2013) . This has been evidenced by the quality of the relations between members, that started to collaborate in order to accomplish collective tasks, the growing number of initiatives and partners in the network, and the transformation within different individual subjects (from isolated unemployed to socially active and eventually self-employed in a collective business).
One result of R-Urban in practice is that it has become a reference for municipalities, professionals and project leaders. New urban resilience hubs are planned for the Parisian region (R-Urban Gennevilliers, R-Urban Bagneux and R-Urban Montreuil). R-Urban is now setting up a wider Development Trust to operate across local and regional scales, which will take the form of a Cooperative Society of Collective Interest (SCIC), working with a network of like-minded partners including AgroParisTech, CHP, Habitat Solidaire, La NEF, Le Labo ESS, L'Atelier ESS and Terre de Liens. The SCIC will offer a mutual coordination platform for all hubs and provide a mechanism for developing governance and solidarity.
As a result of the practical demonstration of RUrban, various researchers, artists, activists, interns and visitors became interested in adopting the R- Urban strategy in other contexts. In order to disseminate and develop the R-Urban strategy in these other contexts, a number of clear principles and protocols were set up by aaa to integrate and support this wider network of commons. An R-Urban Charter was developed to help create opportunities for new initiatives and new hubs to emerge in other neighbourhoods, other cities and other countries (http://r-urban.net/en/charter/).
Governance challenges
Despite the various successful outcomes of the RUrban strategy in practice, the co-production process within R-Urban nevertheless faced numerous internal and external challenges. If the framing of a project does not deal directly with the idea of resilient response related to life-threatening conditions, then it is more difficult to maintain a focus because the imperative of resilience is not of immediate concern. This raises the question of how to promote a resilience agenda with citizens who are not particularly ecologically literate or socially active, and have other more immediate priorities related to work, health and housing. Some citizens in Colombes were unaware of the resilience imperative because they lacked any connection or involvement with the place in which they lived. Education for resilience was needed in this context, and R-Urban was meant to allow a gradual familiarization with resilience issues through mutual learning and community of practice (Wenger, 1998) .
Involvement and understanding
The large majority of local citizens who did not join the R-Urban community did not necessarily understand the idea of self-management, collective social organization, the economic and ecological benefits or the modest architecture and the deliberately improvised aesthetics of the hubs (i.e., the integration of reused and recycled materials). The R-Urban way of working needs time to allow capacities to develop in citizens and diffuse through the community. The development of the practices such as urban agriculture may well be new to urban citizens.
The R-Urban project placed particular emphasis on making visible the direct benefits of improved social relations, health conditions and peer learning processes. In reality, it proved difficult to maintain the long-term involvement of people who lived and worked in precarious conditions. People attended the activities according to their availability depending on their work and family commitments. Interestingly, those who were able to attend R-Urban activities together with their family proved to be the most stable and regular participants.
Cohesion and con£ict
Like many collective projects, R-Urban generated both cohesion and conflict (Coy & Woehrle, 2000) . Most Figure 11 Repair cafe¤ at Recyclab, 2014 Source: aaa Figure 12 Actor networks at Agrocite¤ Source: aaa internal conflicts occurred between users with different visions about the collective management of the project or who attempted to appropriate tools and opportunities for their own personal purposes. The management of such interpersonal conflicts was always led by a group of users and stakeholders in dialogue with the protagonists. Conflict resolution skills were key in selecting the leaders of the two hubs. These leaders were confirmed democratically by the users' organizations to coordinate the management of the hubs. In an 'agonistic' project such as R-Urban, which has no predetermined agenda, the conflicts, with only few exceptions, were not particularly subversive and disruptive but, in fact, more activating and transforming of the project itself. As Chantal Mouffe points out, agonism is the keystone of radical democracy (Mouffe, 2005 ). An 'agonistic space', according to Mouffe, allows the possibility of a conflict of interests and values, and the expression of different alternatives, which are arguably a prerequisite for truly collaborative resilience.
Institutional support
In terms of external challenges for R-Urban in Colombes, there was a distinct lack of institutional support structure in place (for this type of project). New and exceptional agreements had to be negotiated with various authorities. Setting up the system of plant filtering for the grey water and the installation of the compost toilets, required derogations from the city services because the off-grid sewage system in this urban area was not legal. This involved a negotiation for the non-payment of the grey water treatment provided by the city services as it was not used by the R-Urban hubs. The only regulation in place that truly supported R-Urban civic resilience practice related to local energy production, which enabled this energy to be sold to the national grid at a good price. The small surplus from this price fixing was then returned back into the RUrban hubs to cover maintenance costs.
Access to space
Access to space for temporary use by the hubs proved to be a major challenge. The speculation pressure on land is enormous in dense cities (Harvey, 2008) . Access to space was a political issue for a municipality which supported speculative development in Colombes.
The leases obtained for the two R-Urban hub sites were only short-term (of one year duration). The municipal administration was not confident enough to provide Figure 13 Actor networks at Recyclab Source: aaa medium-or long-term leases for such an experimental project, which extended beyond their term of office. They wanted to have the possibility to develop the land further. From their perspective, R-Urban was considered to be only a temporary project.
The role of power in resilience strategies
A key difficulty in the implementation of the R-Urban strategy was the complexity of the power relations with the municipal administration. In particular, there was resistance by the municipal services in Colombes to adopt fully the protocols established within the co-produced management of the project. According to the funding contract, the municipality was supposed to act as a partner and facilitator of the implementation of the strategy and not as a client or authority.
The process of transitioning requires a partner-state, which supports and facilitates citizen initiatives rather than managing in the usual top-down fashion (Bawens, 2015) . It proved extremely difficult to transform the normative relations with elected officials and municipal services, and to change their understanding and habits to act as facilitators rather than managers. This hierarchical governance model, the fear of decision-taking within new processes, the lack of capacities and ecological literacy combined with a resulting passivity and indifference, were the key reasons why most administrators and elected officials in Colombes did not play an active role in a project in which the municipality was meant to be an official partner.
The tensions described above culminated in a situation of conflict generated by the change in the municipal administration following local elections in May 2014. The new administration decided to abolish and demolish the R-Urban hubs. 5 This situation raises serious questions about the limitation of current political regimes to be able to address and accommodate civic resilience (Shearman & Smith, 2007; Scharmer, 2010) -particularly over the medium-term. The absence of local government support raises the question of whether civic organizations have sufficient capacity to co-produce resilience via commoning practices at the neighbourhood level.
Legislation to protect commons
Currently, there is a lack of specific legislation to protect the commons in Europe (Capra & Mattei, 2015) . No political definition and legislation exists to protect what could be called a 'right to resilience' through commoning (Petcou & Petrescu, 2015) . In the absence of such legislation, there is a need for the state to 'assist, enable and support' (Weston & Bollier, 2013, p. 199 ) the institutionalization of commoning for resilience approaches and to sustain the human rights that are part of this process.
Without political definition and protecting legislation, the commons depend on the good will of local governments or other external administrations. However, these organizations can refuse to recognize the legitimacy of self-organization (Gutwirth & Stengers, 2016) . With some irony, the new administration in Colombes decided to demonstrate its interest in 'resilience' with plans to build a 4000 m 2 privately owned vertical farm in Colombes (Arc Sportif Masterplan, June 2016), while at the same time aiming to demolish an existing farm held in common (Agrocité). This presents a new form of 'enclosure' (Linebaugh, 2009) , as in other cases of privatization of community-controlled resources already well under way elsewhere (Alden Wily, 2015; Bollier & Helfrich, 2012; Padilla, 2015) .
The local decision to dismantle R-Urban triggered a wave of solidarity amongst professionals, researchers, citizens and residents of Colombes who have engaged in different forms of protest. This is a new stage within the R-Urban co-production process which is now framed as an advocacy campaign and political struggle. It aims to defend the socio-ecological commons created, to challenge the local government adversity and claim recognition of the success of the project.
Colombes inhabitants have engaged at a political level. As an 80-year-old member of the canteen and gardeners group stated: This is a project which is very good for us. One should not touch it. To think it could disappear is a scandal. Yes, I said the word, and those around me said: you're right!'. 6 However, R-Urban is not alone in its struggle for social and environmental justice as other communities have also failed (Pulido, Kohl, & Cotton, 2016) .
Conclusions: transcending the limits of resilience co-production
The R-Urban hubs and processes endeavoured to demonstrate what citizens can achieve if they engage in different ways in co-producing resilience and transforming themselves from users to stakeholders and from relatively passive inhabitants to initiators of collective resilience practices and economies. R-Urban showed that architects and researchers could play an important role in designing and creating new conditions for resilient living through communing. The project also underlines the challenges of such an approach in terms of conflicts and political blockages, the general lack of supportive regulations and the lack of civic skills and expertise for such project development. New local regulations should be negotiated and implemented for the needs and advancements of such projects. Provision for community-run spaces to develop resilience practices should be provided through regulations in neighbourhood planning.
R-Urban demonstrates the relevance of a politicalecological approach to resilience through co-production and collective governance. It further demonstrates how this process can be made visible and physical through a network of self-managed hubs. Such a approach enhances the control by the community over the metabolic system of the neighbourhood. It specifically addresses ecology in political terms 'not only preserving the commons but also struggling over the conditions of producing them' (Negri & Hardt, 2009, p. 171) as a form of commons-based resilience.
Although it appears that governments may support the idea of 'community resilience', this can easily change. Community resilience can be perceived as a threat to governments by empowering communities to promote a post-capitalist agenda (Cretney & Bond, 2014; Scharmer, 2010) . This is why civic initiatives at the neighbourhood and city level are particularly vulnerable to mainstream politics. However, it is at this level that the processes of coproduction can potentially provide new forms of social and ecological self-governance and offer solutions for securing resilient transformation. Local governments must understand their evolving role as partners and facilitators rather than as managers in such processes.
Although the R-Urban experiment was blocked by politicians, it would be a mistake to consider it as a failure. The positive results and the extensive interest it has raised demonstrate its potential impact at several levels: society, the professions and the policymakers. This attempt to produce a commons-based resilience can be understood as a 'generative institution' (Capra & Mattei, 2015) . This can challenge existing public institutions to recognize communities 'responsibility with power' to prompt change at different levels and identify policy and procedural gaps.
R-Urban has demonstrated through its ecological, economic and social results that resilience can be co-produced at the neighbourhood level. What was perhaps underestimated was the importance of its political agency. A commons-based resilience project is a political project too and skills for negotiation with mainstream political institutions are needed. These negotiations should be considered as integral part of the co-production process.
Recommendations for future research arising from the R-Urban experience are as follows:
. the development of new legislation to protect commons-based resilience and to provide access to legal support for organizations working in the area of civic resilience at the neighbourhood and city level
. the promotion of civic alliances with citizens at national and trans-national levels, providing shared knowledge, academic inputs and proactive support through policy developments on co-produced resilience
. co-production of town and neighbourhood planning to include provision of access to space for experimental projects of civic resilience
. training to increase ecological literacy within the public and civic sector to enable co-produced resilience within neighbourhoods and cities
. funding and support to advance practice-based research and produce new performative knowledge in this area
